Abstrak
clinical and radiological data per se are not sufficient for diagnosis. Although FNA is less accurate in diagnostic, it causes less morbidity than the biopsy which quite often cause tumor contamination. Furthermore, for lesions around the neck and jaw area, FNA can help to determine the origin of the lesions whether it comes from salivary gland, non-neoplastic or neoplastic, benign or malignant, primary or metastatic. 3, 4 Salivary gland neoplasms possess various morphological features and their cytomorphology can be similar among them; when this is followed by inadequate sampling and misinterpretation, it will result as false positive or false Salivary gland neoplasms represent approximately 6% of all head and neck tumors. The global annual incidence of salivary gland tumors varied from 0.4-13.5 cases per 100000 populations. Cancer registry of Indonesian Association of Anatomical Pathology in 2005 reported 120 cases (0.90%) of salivary gland neoplasm in pathology-based report from 13 centers in Sumatera, Java, Bali, and Kalimantan. 1, 2 Fine needle aspiration biopsy (FNA) is still regarded an effective and safe procedure for salivary gland lesions, due to the superficial location for FNA procedure and its usefulness for analyzing salivary gland lesions where the negative. A number of studies have shown the diagnostic accuracy of salivary FNA was 81-98% sensitivity and 1-14% false positive. 1 The aim of this study was to evaluate the diagnostic accuracy of fine needle aspiration cytology of the salivary gland lesions.
METHODS
One hundred and seven cases of cytology salivary gland lesions were collected and reviewed from the archives of Anatomical Pathology Department, Faculty of Medicine, Universitas Indonesia / Cipto Mangunkusumo Hospital from 2005-2009; seven cases were excluded due to unsatisfactory specimens. The follow-up histopathologic diagnosis from the same patient were also collected. The cytology slides were stained with Papanicolaou and Giemsa, while the histopathology slides with Hematoxylin and eosin (HE). The clinical information such as gender, age, and location of lesions were recorded.
The cytomorphological results were classified into four groups as negative, inconclusive, benign and malignant. The result was regarded negative if no malignant cell was found or it was non neoplastic such as inflammation eg. chronic sialadenitis, sialadenosis. Inconclusive cases were assigned when atypical cells were found and suspicion for malignancy. Benign was assigned following World Health Organization (WHO) classification; such as pleomorphic adenoma, warthin's tumor, etc. Malignancy was assigned if malignant cells were found; this was later described according to WHO classification criteria. Carcinoma NOS (not otherwise specified), was assigned if it was difficult to decide the histopathologic type.
The histopathology results were classified into three groups as non neoplastic, benign and malignant neoplasms. The results were assigned similar to the cytology results. False negative refers to incorrect result where malignant lesions were diagnosed as negative or benign lesions. False positive refers to incorrect results where benign or negative lesion was diagnosed as malignant lesions. Diagnostic test was applied to analyze the data from the 39 pairs of cytology-histopathology cases to determine the sensitivity and specificity.
RESULTS
One-hundred cases of cytology salivary gland lesions were obtained from the archives Anatomical Pathology Department between 2005-2009. Twentyseven cases were negative, eight cases were inconclusive and 65 cases were neoplastic lesions which consisted of 37 cases of benign lesion and 28 cases of malignant lesion ( Table 1 ). The benign lesions were histopathologically confirmed as pleomorphic adenoma, canalicular adenoma, warthin's tumor and benign mesenchymal lesions which was hemangioma. Malignant lesions were histopathologically confirmed as mucoepidermoid carcinoma, adenoid cystic carcinoma, acinic cell carcinoma, squamous cell carcinoma, poorly differentiated carcinoma, nonHodgkin lymphoma, malignant mesenchymal lesions which was rhabdomyosarcoma and carcinoma NOS.
Both benign and malignant lesions were mostly located in the parotid gland with 28 cases (42%) and 23 cases (35%) respectively, followed by submandibular gland with 9 cases (14%) for benign group and 5 cases (8%) for malignant group. Range of patients' age for the benign lesions was 3 months to 82 years old, with median 40 years old; whereas the malignant lesions were from 8 -78 years old, with the median 49 years old. The youngest subject in the benign group lesions had hemangioma, in the malignant group was with rhabdomyosarcoma. Females were more frequently affected than the male in both benign and malignant groups with 23 cases (36%) and 17 cases (26%) respectively. The frequency of malignant tumor showed tendency to increase by age (Table 2 ).
There were 39 cases with paired cytology and histopathology diagnosis. Pleomorphic adenoma was the most common lesion, followed by mucoepidermoid carcinoma and warthin's tumor. The correlation between diagnoses based on FNA cytology and histopathology was shown in table 3. There were 14 cases showing result discrepancy, consisted of 3 cases of false negatives, one case of false positive, four cases of misdiagnosis benign lesions as negatives and 6 cases with discrepant type of malignancy.
The 3 false negative cases consisted of 2 cases of mucoepidermoid carcinoma was assigned negative by cytology and 1 case of adenoid cystic carcinoma was diagnosed as pleomorphic adenoma by cytology. The false positive case was sialadenosis on histopathology examination but was diagnosed as acinic cell carcinoma by cytology. Three cases of warthin's tumor and one canalicular adenoma case were interpreted cytologically as negative with normal portion. There were 6 cases with discrepant type of malignancy consisted of two mucoepidermoid carcinoma, one acinic cell carcinoma and one rhabdomyosarcoma were diagnosed cytologically as carcinoma NOS; the last two cases were carcinoma NOS and high grade mucoepidermoid carcinoma were diagnosed cytologically as poorly differentiated carcinoma NOS. The accuracy of FNA in differentiating malignant from non-malignant lesions revealed sensitivity, specificity, NPV (negative predictive value) and PPV (positive predictive value) of 82.35%, 95.45%, 87.5% and 93.34% respectively.
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Parotid gland was the most common site for neoplastic lesions with approximately 80% of all salivary gland neoplasms and pleomorphic adenoma was the most common neoplasms type, it accounts for about 60% of all salivary gland neoplasms; similar to our finding in this study. 1, 5, 6 We found 14 cases with discrepancies between cytologic and histopathologic diagnoses. The two false negative cases of mucoepidermoid carcinoma occurred because only the inflammatory area was taken by FNA. The histopathologic sections showed neoplastic component consist of epidermoid and mucus cells with inflammatory reaction, and area of severe inflammation without neoplastic component. Lurie et al 7 also reported a significant number of falsenegative cases by cytology was due to inadequate specimens and obtained only the peripheral part of carcinoma which was normal area with inflammatory 7 Differentiating pleomorphic adenoma from adenoid cystic carcinoma in cytological procedure could be difficult if the samples were inadequate with less extracellular matrix. There was overlapping matrix features in both lesions. Matrix in adenoid cystic carcinoma can focally look fibrillary, similar to pleomorphic adenoma. In this condition the shape of matrix was important to differentiate both lesions. 6 As well as the characteristic of cells and nuclear atypia should be carefully evaluated. Several studies reported that cytologic diagnosis of pleomorphic adenoma was the most frequently misdiagnosed. Zhang et al 3 and Jan et al 8 reported false negative interpretation of adenoid cystic carcinoma as pleomorphic adenoma due to scanty hyaline spherical globules and the prominent myxoid or fibrillary chondromyxoid substances, where in our case due to the difficulty of finding the hyaline globul and abundant of tumor cells embedded among matrix with indistinct edge (Figure 1 ).
The only one false positive interpretation was sialadenosis with strong inflammatory reaction which had atypical cells and misinterpreted as acinic cell carcinoma (Figure 2 ). Sialadenosis in FNA cytology is commonly cellular and consists of normal salivary gland portion with hypertrophic acini cells.
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Well-differentiated acinic cell carcinoma was difficult to differentiate with normal acinar cell, but usually normal acinar cell form cohesive monolayer cells, meanwhile the tumor cells formed larger and irregular cluster or composed as single cell. In the case of acinic cell carcinoma, normal part such as adipose tissue and ductal cells usually do not exist.
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Three warthin's tumor cases and 1 canalicular adenoma case were interpreted cytologically as negative with only normal portion. These differences had no clinical impact because both diagnosis meaning no malignant cell. Med J Indones There were 6 malignancy cases which showed discrepancies in the histopathologic types interpretation/ diagnosis. In the rhabdomyosarcoma case, the histopathology section showed a lot of tumor cells with round nuclei and clear cytoplasm and sparse spindle cells that were also found in the cytologic smear and misinterpreted as carcinoma in FNA cytology ( Figure  3 ). Rhabdomyosarcoma is a rare malignant tumors of striated muscle in salivary glands. Literatures had reported cases of rhabdomyosarcoma of salivary gland found in children. They reported the presence of difference populations of malignant cells ranging from small, round cell tumor to spindly tumor cells.
10
The last 5 cases were misinterpreted due to lack of the exceptional characteristic that define the type of malignancy, such as the two mucoepidermoid cases diagnosed as carcinoma NOS in FNA cytology, because the difficulty to find mucus cells and epidermoid cells. Our study showed FNA had high sensitivity and specificity in differentiating malignant from non-malignant lesions eventhough there were 4 misdiagnosed cases of benign neoplasm reported as negatives and 6 discrepant type of maligancy. It is suggested to report it as open diagnosis which allows other differential diagnoses. It is also strongly suggested to combine FNA cytology result with the clinical dan radiological data to come to a better conclusion for correct case management.
In conclusion, the present study shows the result of FNA cytology on salivary gland lesions with 3 false negative cases, one false positive case, four cases of missed neoplastic diagnoses in benign lesions and 6 cases with discrepant type of malignancy. Diagnostic accuracy in differentiating malignant or non-malignant lesions has sensitivity 82.35% and specificity 95.45%. Although the accuracy of FNA cytology salivary gland lesions is variable and cannot establish a definitive diagnosis, it still can provide clinicians to determine the case management.
